Abstract To ameliorate a long-standing, persistent housing shortage in Korea, large-scale massive housing production has been an imperative, and the extensive growth highly values development and consumption. The state' s priority for the quantitative growth of housing stock has proved to be successful, but the state faces with economic and environmental crises in a global era. To achieve the qualitative growth, the previous administration pronounced a green growth policy from the inception, and a series of strategic measures under a holistic plan have been taken widely and vigorously. As part of the strategies, the green home project was undertaken, and simultaneously the movement of green living led by the governance has been activated. However, little attention to the grassroots effort was paid and the efficacy hasn't been adequately addressed. This study examines the factors affecting green living of residents in multifamily housing. Based on public guidelines to green living, 106 specific items were drawn out and largely categorized into 6 areas (water, waste, transportation, air quality, consumption, and energy), and the questionnaire was constructed using them. Of 750 survey forms mailed out, 161 responses were returned and the collected data were used for statistical analysis. The findings indicated that varying degrees of green living was well practiced, the state-led green home project was relatively well recognized, and the green growth policy was strongly supported. Also the respondents' attitude toward green living were more associated with demographic variables than housing characteristics, and familiarity with green home project was related to attitudes toward green living. Since the on-going approach to green living has focused on simple and economical ways, it has proved to be effective but progressive strategies to make living greener are necessarily developed.
INTRODUCTION
In response to the prevalent and persistent housing shortage in Korea, the supply-centered housing policy was inevitably adopted in the second half of the last century. Since the first fiveyear economic development plan was implemented in 1962, the production of high-rise, multi-family housing has reshaped urban landscapes nationwide and even housing norms have drastically changed. In fact, the housing structure norm shifted from singlefamily home to high-rise condominium building. On the contrary, the traditional value of homeownership remained enduring. The steady and massive production of large-scale housing estates has contributed to increasing homeownership, and the number of total housing stocks has exceeded the number of households since 2008 (Statistics Korea, 2013a) . Despite the constant housing supply, the demand for housing, in particular in larger cities, is strong, and it' s ascribed to a rising number of households (e.g, non-traditional families, and smaller households in size).
1 The provision of highrise housing units is accompanied with easy and convenient lifestyles formulating standard patterns of household consumption (Lee, 2007) . Consequently, the consumption-oriented lifestyle undermines the traditional values on spending and saving whereas reshaping housing culture (Lee, 2011) .
Meanwhile, the Myung-bak Lee (MB) administration from 2008 to 2013 conceptualized a vision and transformed its agenda in the face of global crises. The MB administration from the inception has been aggressively advocating green growth as the state policy, and its strategies have made use of horizontal and vertical approaches to making the state green. For instance, the top-down policy (a green home project) and the bottom-up movement (green living) have been posed to the nation in the recent years, and many efforts to make the movement feasible are made. In spite of the actual effects that are expected to be substantial in the nation acting as one of the 1 The nation expects that housing demand will shrink within decades owning to low fertility which results from late and less marriage that in turn is attributed to women's attainment of higher education and their participation in labor force.
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greenest country around the world, little attention to grassroots efforts has been paid.
This research is to examine the impacts of the green growth policy on green living of residents in multifamily housing, so-called apartments (high-rise condominium housing) and also to find out the factors affecting particular behaviors of green living.
LITERATURE REVIEW
(1) Housing Provision Housing shortage has been an enduring and chronic issue in Korea, and the only and unique solution to the high demand for housing was multifamily housing. Multifamily housing has been strikingly supplied in many decades since a series of national economic development plans with strong emphasis on industrialization and urbanization took place from 1962. The high density land use has been promulgated in line with the state policy, and accordingly the housing construction was strikingly outstanding in the neoliberal regimes from Y. Kim administration to MB administrations (Table 1) .
The housing policy of the state affirms pro-homeownership and pro-owner occupation, which lies in the traditional value of owning a home, and the prolonged policy agenda is still sustained. While a vast majority of newly constructed homes were privately owned, the ratio of owner-occupied housing has been decreased due to distinctive reasons (e.g., relocation for job and education, high housing price, speculation and the like).
The steady and massive production of large-scale housing estates has substantially contributed to increasing homeownership, and the proportion of total housing stocks to the number of households stood at 102.3% in 2011 (Statistics Korea, 2013a) . In spite of constant housing supply, the demand for housing, in particular in larger cities, is strong due to a rising number of households (e.g, non-traditional families, and smaller households in size).
2 Besides, the provision of high-rise housing units is accompanied with easy and convenient lifestyles formulating standard patterns of household consumption. Consequently, the consumption-oriented lifestyle erodes traditional values on spending and saving while reorienting housing culture.
(2) Green Growth Green growth is broadly defined as a new paradigm seeking for both economic growth and sustainable use of environmental resources. The agenda of green economy fostering both economic growth and environmental protection has been challenging to both developed and developing countries, and being convinced of the importance, they are forced to work on economic and environmental policies together.
Just like many countries in which the potential benefits and costs of economic development still outweigh environmental damages and losses, Korea still seeks for more economic growth while being pressured to transform the state policies phasing out gray growth and phasing in green growth. It' s widely known that the nation has a great dependence on fossil fuels; as one of the planet' s largest energy 2 The nation often predicts that housing demand will shrink within decades owning to low fertility that results from late and less marriage that in turn is attributed to women's attainment of higher education and their participation in labor force.
importers, the nation imports 97% of total energy demand, and the largest portion (45%) of the nation' s total energy consumption comes from petroleum (UNEP, 2009; U.S. Energy Information Administration, 2010) . Indeed, the nation became the world's tenth largest energy consumer in 2007 -the fifth largest importer of crude oil, the second largest importer of hard coal and liquefied natural gas (LNG) (U.S. Energy Information Administration, 2010). With lack of domestic energy resources available and full reliance on oil imports, Korea has been long geared to the supply-based energy policy that substantially weakens the energy self-sufficiency, threatens the state energy security, and is severely vulnerable to the impacts of climate changes. Moreover, the rapid industrialization and urbanization in the second half of the last century has made the nation one of the world' s fastest growing sources of greenhouse gases like carbon dioxide, which causes climate change.
To deal with escalating environmental issues and simultaneously to tackle economic crisis, the Korean government proposed its agenda for the national development, "Low-carbon, Green Growth, " in 2008, and the new vision has formulated the green growth policy (PCGGRK, 2009a (PCGGRK, & 2009b . A series of measures have been taken to implement the policy -the Presidential Committee on Green Growth established in August of 2009, the Green New Deal Project created in January of 2009, the National Strategy of Green Growth and its 5-year Plan 3 established in July of 2009, and the legislation on Green Growth enacted in April of 2010 (GRK, 2009b (GRK, & 2009c . The specific plan for green growth is mainstreamed into the policy-making of the MB administration, and also various bottom-up instruments are adopted to drive green growth. In fact, the government has developed wideranging strategies to reinforce greener behaviors and activities for individuals and firms including public education, publicity, more bicycle lanes to reduce pollution, carbon labeling system to boost low-carbon consumption, green consumption of central and local governments through the Green Consumption Enhancement Act, and the carbon point system to increase consumption of ecofriendly products (UNEP, 2009) .
(3) Green Living One of the ten concrete and solid actions in the state strategy for green growth is green living, and as part of the actual steps to reduce carbon emissions in daily life, the government has extensively supported the development and dissemination of guidelines to green living. According to the 'Low Carbon, Green Growth' Act, green life is defined as a lifestyle addressing the importance of climate change, saving energy in daily life, and minimizing the emission of greenhouse gases and pollution (GRK, 2009a) . Generally speaking, green living is a lifestyle that does as little damage as possible to the planet and the living things and as little harm as possible to other people (Jeffrey, Barclay, & Grosvenor, 2008) . Therefore, green living is viewed as humanrelated behaviors and activities that barely have negative impacts on all living creatures, environments and the earth.
The bottom-up approach to living greener is more effective to spread the lifestyle in daily life, to lead public participation in green living, and to heighten cooperation among public, non-profit and private sectors. Although the effectiveness and efficiency of green living haven't been accurately and closely examined, green living in line with green growth raises public awareness and is seen as a global trend. It' s often stated that the societal movement toward sustainability is planned to achieve better quality of life.
Almost all the guidelines to green living delineate low carbon living, energy saving, use of environmentally friendly products and reduction of environmental impact. The guidance is somewhat indirect and handy, rather than proactive, ways to do in daily life.
(4) Sustainability Green living lies in green growth of which the model is closely related to sustainable development. Sustainable development was considered to address the interlocking crises -economic crisis and environmental crisis across the globe (The World Commission on Environment and Development, 1987) . Kahn (1995) described sustainable development upholding three dimensions and their elements -social sustainability (e.g., equity, empowerment, accessibility, participation/sharing, cultural identity and institutional stability), economic sustainability (e.g., growth, development, and productivity), and environmental sustainability (e.g., eco-system integrity, carrying capacity, and bio-diversity). The interrelationships of the dimensions are contextual at institutional, cultural or international levels to achieve sustainable development in countries. Moreover, Chiu (2004) applied the concept of sustainable development to housing in order to provide a holistic approach to housing issues. The analytical framework displays social and cultural sustainability and their components to attain the sustainability in housing that is often elusive. Unlike economic and environmental sustainability, social sustainability can be measured by using quantitative and qualitative indicators, rather than vague standards and their criteria, due to unique and diverse characteristics of housing issues. In reality, sustainability in housing issues isn't easily measured in that the traits are inclusive and context-sensitive, and further the scope of home-based green living and its behaviors would be relatively limited and clear.
METHOD
The research method adopted in this study was a selfadministered questionnaire survey, and the questionnaire was constructed by using the guidelines to green living. The eight guidelines from seven different entities 4 including the governance were identified and analyzed, and 106 items of 6 specific areas were extracted including water, waste, transportation, air quality, consumption, and energy. With the items, the questionnaire was constructed and reviewed by a panel of professionals in housing studies. Using Likert scaling, each item was rated on a 1-to-5 (very disagree-very agree) response scale. The survey instrument was mailed out to residents in major metropolitan areas nationwide by utilizing purposive sampling, 161 out of 750 survey forms were returned (21.5%) and 161 responses were used for data analysis. 
RESULTS
(1) General Characteristics of Respondents Many of the respondents are likely to be middle-aged, highly educated, working housewives with religious affiliation, and their household is likely to consist of a couple with children ( Table 2) . The average age of the respondents in this survey was 46.8, ranging from 27 years old to 80 years old. The respondents were collegeeducated or higher (70.2%) and employed (68.3%). Seven out of ten respondents participating in this research had religion such as Christianity, Buddhism or Catholic (70.8%) while more than one quarter of them (28.6%) didn't hold any religious orientation. The average household size was 3.5 persons, which means that the respondents lived with their spouse and more than one child. Also, the average monthly income of the respondents was KRW5.07 million (USD4.6 thousand 5 ), which implies that they were middleclass.
Most of the respondents are likely to be homeowners living in mid-sized units of multifamily housing aged more than a decade (Table 3) . Three quarters of the respondents owned their home (75.8%) and more than three out of four respondents lived in condominium housing, so-called apartment (77.6%). The average size of current housing was 130.6 m2, the average age of current housing was 12.8 years, and the average duration of current residence was 6.7 years.
The green home project is one of action plans of the state policy for green growth in which green living lies (Table 4) . About half of the respondents (49.1%) perceived the state-led green home project, and more than four out of five respondents (83.2%) were in favor of the green growth policy. The findings indicate that the state project wasn't widely recognized, but many agree that environmentally friendly measures in the housing industry are appropriate and in a right direction.
(2) Effects on Green Living To find out the variables affecting the green living of the respondents, the selected 106 items of green living were used for multiple regression analyses. Independent variables were 13 factors consisting of 6 demographic variables (including age, education, employment status, and religious affiliation of respondents, and their household size, and monthly household income), 5 housing variables (including tenure, structure type, size, age, and residence duration of current housing), 2 variables related to the green growth policy (the perception on the stateled green home project and support for green growth policy). On the contrary, the dependent variables were largely divided into 6 groups; 15 items in the area of water, 14 in waste, 20 in green driving, 19 in air quality, 16 in green consumption, and 22 in energy saving.
Before the regression analysis was conducted, Pearson's correlation among the 13 independent variables was computed in order to see the overall effect of the predictors on the dependent variables and to detect multicollinearity among the variables. All of the coefficient values among predictors were no greater than .5, and didn't present any serious multicollinearity effect.
5 1USD is equal to 1,100 KRW as of March in 2013 Standard deviation 2.14 Range (from minimum to maximum) 1.00 to 10.00
Note: "Yes" including Christianity, Buddhism and Catholic A multiple regression analysis was performed to predict the dependent variables of green living from the 13 predictors. Out of the 106 dependent variables, only 16 regression equations were found to have statistical significance at the p<.05 level. They included 4 dependent variables related to water ("checking toilet for leaks, " "reduction in shower time, " "installation of water-saving shower, " and "participation in river cleanup activities"), 1 variable associated with waste ("curbing illegal garbage dumping activities"), 3 variables regarding green driving ("use of public transport, " "minimizing the use of car air conditioning, " and "thrifty gasoline saving"), 1 variable from air quality ("good house cleaning"), 2 variables attributed to green consumption ("buying biodegradable goods, " and "consumption of eco-friendly goods"), and 5 variables for energy saving ("setting the thermostat at 26°c or higher in summer, " "setting the thermostat at 20°c or lower in winter, " "wearing thermal underwear in winter, " "turning off unused lights, " and "use of smart power strips"). "Checking toilet for leaks" was significantly influenced by the specified variables as a group, and the duration of current housing and the perception on green home project had positive effects on the explanation of the dependent variable at the p<.01 level (Table  5) . Those who lived in current housing longer and were familiar with the state project were likely to save toilet water by checking the leaks.
The statistical association with "reduction in shower time" was significant, and the age and religious affiliation of the respondents were important factors for the dependent variable (Table 6 ). The respondents who were older and had religion was stronger were more likely to decrease shower time. The selected variables entered as a block had significant relationships with "installation of water-saving shower" among respondents (Table  7) . Age of respondents, household size, and support for green growth policy were significantly related to the dependent variable. The respondents who were older, had larger household, and supported for green growth policy were likely to install water saving shower.
The equation predicting the relationship between specified independent variables and "participation in river cleanup activities" as a dependent variable was significant (Table 8) . Employment status and the perception on green home project were important variables in the equation at the p<.05 level. The respondents who were employed and unfamiliar with the state project were less likely to take part in river cleanup activities.
The selected variables as a group were significantly related to "curbing illegal garbage dumping activities" at the p=.001 level and they had approximately 25% explanation of variance in the regression analysis (Table 9 ). Age and education of the respondents were important effects on the dependent variable. It' s likely that the respondents who were aged and had college education closely supervised illegal garbage dumping activities. =.142, F(13, 70)=2.054, p=.028
The specified predictors as a block were significantly related to "use of public transport" at the p<.01 level and the regression equation accounted for 21.3% of the variation in the dependent variable (Table  10) . Age of the respondents was the only important factor that significantly contributes to using public transport at the p<.05 level. In other words, older respondents were likely to use the public transit.
The set of a regression analysis predicting "minimizing the use of car air conditioning" from 13 variables was significantly associated among respondents at the p<.001 level, and the independent variables had 26.5% explanation of variance in the regression analysis (Table 11) . Age of the respondents and the perception on green home project were significant variables in the equation. Older respondents knowing well about the state project were likely to minimize using car air conditioning. The statistical association with "thrifty gasoline saving" was significant, but none of the variables had an important effect on the dependent variable at the p<.05 level (Table 12) .
The relationship between the independent variables and "good house cleaning" was statistically significant at the p<.01 level, and the regression equation accounted for 19.4% of the variation in the dependent variable (Table 13 ). Monthly household income was important to the explanation of the dependent variable at the p<.05 level. The respondents with lower household income were likely to clean house well.
The independent variables entered as a block were significantly associated with "buying biodegradable goods" among respondents (Table 14) . Age and education of the respondents, and the perception on green home project were important variables that contribute to buying biodegradable goods. Older and collegeeducated respondents knowing about the state project were highly inclined to purchase biodegradable products. The statistical relationship between a group of the specified variables and "consumption of eco-friendly goods" was significant at the p<.05 level, and three variables were important -education of the respondents, current housing tenure, and the perception on green home project (Table 15 ). The respondents who had college education background, owned housing, and were familiar with the state project were likely to consume ecofriendly goods.
The selected independent variables were significantly associated with "setting the thermostat at 26°c or higher in summer, " and two variables among them were importantreligious affiliation and the perception on green home project ( Table 16 ). The respondents who had religion and knowledge on the state project were likely to make the indoor ambient warmer in summertime, so that the reduced use of fans or cooling devices saves energy. The equation predicting "setting the thermostat at 20°c or lower in winter" from 13 variables significantly contributed at the p=.001 level, and the independent variables had approximately 24% explanation of variance in the regression analysis (Table  17) . Religious affiliation of the respondents, monthly household income, and the perception on green home project were important factors. That is to say, the respondents who had religion, lower monthly income, and knew about the state project were likely to make indoor spaces not very warm during the wintertime, which results in energy saving. The thirteen predictors as a group were significantly related to "wearing thermal underwear in winter, " and significant predictors in the equation included age and religious affiliation of the respondents, and monthly household income (Table 18 ). Older respondents who had religious affiliation and lower monthly income were likely to wear thermal underwear in wintertime. The association of "turning off unused lights" with the independent variables was statistically significant, and three variables including current housing structure type, duration of current housing and the perception on green home project positively affected the dependent variable (Table 19 ). The respondents who lived in condominium (so-called apartment), resided in current housing longer, and were familiar with the state project were likely to turn off unused lights. The multiple regression analysis to predict "use of smart power strips" was significant, and three independent variables -education of the respondents, monthly household income and current housing size -had a positive proposition in the inclination to using smart power strips (Table 20) . It' s likely that the respondents who had college education background, earned lower monthly income, and lived in bigger housing used smart power strips. Out of the 16 equations for each dependent variable of green living, 12 of 13 independent variables were important factors contributing the explanation of the selected dependent variables. The perception on green home project was the most frequently found factor (8 times out of 16 equations) followed by age (6), education (5), religious affiliation (4) and monthly household income (4). The rest of the independent variables were found twice (current housing size, and duration of current residence) or once (employment status, household size, current housing tenure, current housing structure type, and support for green growth policy) in the regression analyses. Nevertheless, the age of current housing was the only predictor that didn't significantly contribute to any explanation of the 16 analyses. In spite of the fact that only a few behaviors of green living were statistically significant, the findings imply that green living tends to be related to the perception on green home project, demographics influence green living more than do housing characteristics that show indirect effects. Thus, the research result was compelling, and each individual's attitude toward green growth policy determines the changing lifestyle and personal behaviors related to green living.
CONCLUSIONS
Starting from climate change, economic slowdown and environmental crisis became impending issues, and the world should deal with the balance between economic growth and environment protection. The Korean government has taken decisive actions on green economy and driven green living that was viewed as inevitable to mitigate the global crises. Indeed, Korea has been gaining the international attention in that the comprehensive framework for green growth in 2009 was provided at the state level. The green growth policy in the past few years has formed public guidelines to living green, and collaboration among sectors has been undertaken on the need for the public awareness. Accordingly, the purposes of this study are to explore the green growth policy and its impacts on green living of residents in multifamily housing, and to investigate factors influencing individual behaviors of green living. The results indicated that more than four fifth of the respondents supported the green growth policy, and the supportive and positive attitude was associated with green living in daily life. Although only a half of the research participants were familiar with green home project, a vast majority of them favored the state policy on green growth. This finding implies that many people experienced little information on the state project of green home, but they considered the green growth policy to be a right direction in the wave of global crises. Furthermore, the practice of green living was more affected by the demographic characteristics of the respondents than by their housing characteristics. Also, the perception on a green home project was more important in explaining green living. This implies that closer attention to green living determines the success of living green. Therefore, the holistic and top-down approach to green growth can't be consummated without bottom-up measures like green living driven by governance from different sectors. Most of the guidelines to green living have so far filled up with passive, indirect and economical approaches, and they proved to be effective. However, the progressive strategies for green living including technological support and design considerations are required to make living greener and to gain the actual benefits.
